Objectives: To detect and compare the sensitivity and specificity of downstaging and visual inspection with acetic acid (VIA) and with Lugol's iodine (VILI).
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Worldwide, approximately 5,00,000 new cases of cervical cancer (approximately one case per minute) are diagnosed, and 275,000 related deaths occur annually, making it the second or third most common female cancer and cancer related cause of mortality. 1 It accounts for one-tenth of all cancer deaths in women. 1 In India, an estimated 1.5 lakh women develop cervical cancer annually, which is about 16% of the world annual incidence. Thus, cervical cancer is an important public health problem that deserves urgent attention. 2 Well-established screening programs for early detection of carcinoma cervix are present in developed countries, which is contrary to the scenario in developing countries like India where there is lack of infrastructure, trained health personnel and financial constraints. Keeping this in view, World Health Organization (WHO) has recommended screening tests for early detection of cervical cancer, namely downstaging, visual inspection with acetic acid (VIA), visual inspection with Lugol's iodine (VILI) and cytology (Pap smear).
Pap smear has been used as a method of screening for cervical cancer for several years. Review of literature has reported low sensitivity of 30 to 87% and specificity of 86 to 100% with cytology. 3 Cytology based on screening models require technical capabilities and financial support that are not readily available in most developing countries. Hence, there is a need to implement low cost strategies like downstaging, visual inspection with acetic acid and visual inspection with Lugol's iodine.
VIA and VILI are simple, inexpensive screening tests that can be used for early detection of cervical precancerous lesions and early invasive cancer in low resource settings. The most important advantage is that it gives immediate result and no follow-up is required. However, VIA requires training by experts, freshly prepared acetic acid and white coherent source of light to conclude results, which is difficult in rural setup. In addition, it has high false-positive results and wide interobserver variations. VILI also requires comprehensive and competency based training of the health personnel. In comparison, downstaging only requires direct visualization of cervix by trained nurses and paramedical workers so that abnormal cases can be referred to higher centers for further evaluation.
This prospective study was taken up to detect carcinoma cervix, in early stages by downstaging, i.e. visual inspection of the cervix by trained nurses, and its comparison with VIA and VILI at the primary health center. The procedure of downstaging, VIA and VILI was explained. The cervix was visualized for gross pathological features, under adequate light, by trained auxiliary nurse midwife (ANM). The results were concluded according to the WHO picture atlas. 4 The cervix was cleaned with normal saline and freshly prepared 5% acetic acid was taken on a swab stick and generously applied on the cervix. The cervix was inspected after one minute. Repeat application of 5% acetic acid was done, if required. International Agency for Research on Cancer (IARC) guidelines were used for interpreting VIA test results. 5 After results of VIA, the cervix was cleaned with normal saline and Lugol's iodine was generously applied on the cervix and was inspected under good light source. IARC guidelines were used for interpreting VILI test results. 5 Biopsy was taken for downstaging, VIA and/or VILI positive women from the abnormal area using punch biopsy forceps. The specimen was sent to histopathology laboratory in formalin solution. Experienced pathologist analyzed the slides. Biopsy results were categorized as mild dysplasia (CIN 1), moderate dysplasia (CIN 2), severe dysplasia (CIN 3), and carcinoma in situ (CIN 3). In negative patients biopsy was taken in 1.6% of the cases.
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The sensitivity and specificity of downstaging was compared with visual inspection with acetic acid (VIA) and visual inspection with Lugol's iodine (VILI) keeping cervical biopsy as a gold standard. Also, negative predictive value and positive predictive value were calculated for downstaging, VIA, VILI and cervical biopsy.
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Around 680 women between 25 and 65 years of age who fulfilled the selection criteria were subjected to examination. Downstaging was positive in 50 out of 680 women (6.20%) and this test detected nine cases with precancerous lesions, which included five CIN 1, three CIN 2 and one case of CIN 3 as shown in Table 1 . In the present study, 40 out of 680 women showed positive VIA results. VIA detected seven precancerous lesions, out of which three were CIN 1, two were CIN 2 and two were CIN 3 as shown in Table 2 . Around 27 out of 680 women showed positive VILI results. VILI detected ten precancerous lesions, out of which five were CIN 1, three were CIN 2 and two were CIN 3 as shown in Table 4 . Carcinoma cervix is the commonest genital cancer in women in developing countries. Well-established screening programs for early detection of carcinoma cervix are present in developed countries, which is not same in developing countries like India where there is lack of infrastructure, trained health personnel and financial constraints. It has become necessary to find alternative screening procedure to cytology, which has high sensitivity and specificity. The present study was conducted at a primary health center and downstaging, VIA and VILI were performed in all women who fulfilled the inclusion criteria. Downstaging was positive in 50 out of 680 women (6.20%) and this test detected nine JSAFOG cases with precancerous lesions, which included five CIN 1, three CIN 2 and one case of CIN 3. Downstaging missed one case of CIN 3 that was detected by VIA and VILI. Among 50 cases, 34 were cervicitis and seven were normal, which lead to its high false-positive rate (6.58%). The sensitivity of downstaging in the present study was less (54.55%) as compared to the study conducted at New Delhi (81.7%), but the specificity of both studies was almost similar. Higher detection rate in other study was perhaps same because two ANMs were being involved with this work throughout the study period. 6 There was another study where downstaging missed 15 out of 25 cases of dysplasia and carcinoma in situ. The precancerous lesions were missed because paramedical workers were less experienced. Authors concluded that this test could not be used as primary screening. A study conducted at Kerala showed sensitivity and specificity of 92.6% and 37.7% respectively. High sensitivity was observed in this study because it was performed on symptomatic population. 7 Thus, this test could not be used as an independent screening modality but it could be used in areas with non-availability of acetic acid and Lugol's iodine. In the present study, the sensitivity of downstaging was less as compared to other studies, because it was not conducted on high risk and symptomatic patients.
In the present study, 40 out of 680 women showed positive VIA results. VIA detected seven precancerous lesions, out of which three were CIN 1, two were CIN 2 and two were CIN 3. VIA missed two cases of CIN 1 and one case of CIN 2 that were detected by VILI.
Various studies have shown sensitivity of VIA ranging from 55-97% and specificity ranging from 33-93%. [8] [9] [10] [11] In the present study, the sensitivity of VIA was 63.64% which was less in comparison to other studies. White coherent light source is required for accurate interpretation of VIA results. The lack of this facility in rural area was a contributory factor for poor sensitivity of VIA in our study.
In a study, which was conducted at Egypt, the sensitivity was 97%, this was because the local ethics committee did not approve any further testing of women with negative screening results without a sound indication. This restriction created a verification bias and limited statistical analysis. The sensitivity of VIA diagnosing CIN was 97%, which was in agreement with the findings of most published trials. 12 The sensitivity of VIA in a study conducted at Zimbabwe in the primary health center was 76.7%, which was low as compared to other studies but higher than the present study. Low test quality was observed for VIA because of poor service delivery conditions like poor lighting, examination table and speculae. 13 In the present study, the specificilty of VIA was 93.42%, which was comparatively higher than other studies. The specificity was 30.4% in a study conducted at Lahore, whereas it was 64.17% in the study conducted at Zimbabwe. 14 The positive predictive value of VIA was poor in the present study. Similar results were noted in a study conducted by Sankaranarayanan R et al (17%). 15 In the present study, 27 cases were VILI positive, out of which 10 cases were detected as CIN, which included five cases of CIN 1, three cases of CIN 2 and two cases of CIN 3. VILI missed one case of CIN 1, which was detected by VIA whereas VILI detected three cases of CIN 1 and one case of CIN 2, which was missed by VIA.
In various studies, the sensitivity and specificity of VILI ranges from 78 to 92% and 74 to 85% respectively. 6, 11, 14 In the present study, the sensitivity was same (90%) as in the study conducted by Sankaranarayanan et al (91.7%), whereas the specificity was comparatively higher (97.46%). 14 The diagnostic efficacy of VILI was found to be more as compared to VIA in the present study. These findings were similar to the study done by Sankaranarayanan et al. 15 This could be attributed because the yellow color changes associated with a positive VILI test result could be recognized with much greater ease by trained health workers as compared to the acetowhite lesions associated with VIA.
The results of the present study indicate that VIA and VILI can be used as screening modalities in low resource settings because they are simple and inexpensive. Downstaging is not a suitable primary screening modality as it has poor sensitivity. However, it can be used in the rural areas where acetic acid and Lugol's iodine are not available. The negative predictive values of the tests are better than the positive predictive values.
